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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 
Herman A. DeBoer at ai. 
Application No. 08/461,333 
Filed June 5, 1995 

£Sf«2S OCTlOH 0F RECOMBINANT 
f5£ Y S?SP BS BY BOVINE SPECIES 
AND TRANSGENIC METHODS 



Examiner : d. crouch 
Art Unit: 1819 



FRANK PTFPFR U^.r « ]|T » 



Sa2hiS£L Commissioner for Patents 
wasnxngtan, D.c. 20231 



Sir: 



I, Frank Pieper, Ph.D.., a co-inventor of the above- 
eaptxoned application, state as follows. 

n»„«, I' Prasent P ° Sition is Director, Technology 

Development, at Pharming B.V., the assignee of the above- 
eaptioned application, j joined Pnaraing in 1989. I have 
-t^sive expertise in molecular and cell biology and have served 
Phasing xn varxous capacities (Scientist, Director Research, 
e£vTeT ***** rCh Deve l°P*»ant) . I have been instrumental in 
deveiopxng and managing various aspect, of Phasing- a transgenic 

r^ rea "° n ** 0r * farming, I 

eonducted research at the universities of Leuven, Belgium and 
Nijmegen, The Netherlands (1985-88) in the area of target^ 

^rr^ ~- * — 
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2- I have reviewed the abovA , j. - 

*"* office , ctio „ WUld «^va-o« pt a llcatlon _ 

— y **' 1997 • true application 



Polypoid, of iBt « Mt to ir^a* " * 

bovine comprises . „„ ™* transgens i« suen , 

"»=«Y-91«d sp^lIlHr *" «M>uIatory .erenow ^ . 

capable of dlr^rj-^Z 3 "" 3 " a "' C * iiM *™ would be 

"hich transgenic bovines h.„i„»T ' diBCUM to 

described .bov. tol^ZL **— «— or =o»poeition 
PolypentLeeT ?! !^ «<Pr<»«ion of sevw.! different 
polyp.pt.idea in the milk of transgenic cattle. 

Production'^ "T** " °* ^ "Wlication o-cribes the . 

eaaeinll^^r!!!, ™" m lacto£ «>"i» linked to s< and 3. 

""JO-ncea. Tne flanking sequence. i nclUfla . 
casein promoter, enhancer and a 

tra^genic bovi»e d^^d^ ^LaZn:' 

*— 1- t^i. offspring £1 -ner^To!, • i9ht 
aninals war. generation) . Flva or tn.se 

is ""re »aae pregnant by inseminatinn n™ „, .... 

X.V.X- of »u» TJZt J^ ~ ™ »nd.t.=tabl. 
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Herman a. Deboer «t aX. 
AWiloation Ko., 08/4*1, 333 

. casein p.cot.r, mamamr , tand to „ 

«*• ^in. embryo* tr^enic ^^L, ^ ^ 
generated by tne in vitro procedure daeei-ih.* <_ ., . 
IS of the application. " ib * d ■""■P*- s and 

— »^Lf ^"iT °* ««"-'e**»l amni-H-nt-i. 

™* to ort ~ to **•*»*» sex and traMgeneei.. „on- 

W„««a ana lysla of m«L obtains ^ „ lt;itIle tisalui „ 

^IrTZ. COnrlrMd Poor of th« J^L l3 

eon«ln« on. or .or. intact copies of the tr^, one animax 
eontalned only pare of the transgen.. T^. e « ^ aninala 
hartar«, intact transoms wre bred and .aown to transmit th. 
trance both la viero (caitured 8nbryoB) ^ ^ „ ivo ^ lv ^. 

^ *'* 01 " Bonth "- Ik ° ~» »"*•<» ~i=. « day and th. vol™. 

r s^^„" T*° *" du " lly -—in .table « a*o«t 

l.s liter daxly fro- day 30 antil day «o when aiii inq 

finished. Hunan l«*oferrin levels i» ail* wsra „ BnIao _ 
r^oMnunoaaaay using an antibody specific to human lactofarrin. 
^conc„„. t , f ta lactofarrin inched from an initial 
level of 0.2 g/I , to about a g /L during the first wee* of 
lactation. On day 20, hip slightly decraased to O.a ,/l, and 
re-«™d at that level throughout the silk collection period, 
control tests on milk from nontranagenio cow, sho»ed undetectable 
human lactofarrin. nnnerenraiua 



^ *• ADOth ' ,r «=»Ple of a transgenic bovine expressing a 

^/^chnology 12, «,«-«„ (xsmj.x Briafly, this tr^ic 
**vl«e has a trance containing an «si-casei» fragm^ 
eont^"* relator, s^ce., , aiffBal «^ p-fl «, < . 

genomic aequanc. encoding the prot^ erythropoietin and a 3. 
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flanking eel aeguence. The transgene was Introduced into 

transgenic bovin.s by the ia vitro procedure described in 

present application and a female transgenic bovine vas produced. 
Lactation of this resale calf has been indueed by a abort 
hormonal treatment as above. The animal responded very well by 
starting to produce significant amounts of milk. The levels of 
EPO were measured by an activity assay that measures EPO-indueed 
growth stimulation of a pluripotent cell line. Milk from the 
transgenic bovine contained levels of around 20-2S mg/L human EPO 
whereas levels of EPO in control milk from non-transgenic calves 
were below the limits of detections (i.e., lees than 0.005 mg/L). 
The observed levels in the milk of transgenic bovines were, in 
fact, higher tnan observed in transgenic mice bearing the same 
construct. 



6. A still further example of a transgenic bovine 
expressing a foreign protein in milk has been described by Dr. 
Colaan of PPL Therapeutics on February 7, 1997 at an IBC-meeting 
in Florida, which I attended (copies of overheads from the 
meeting are attached) . Dr. Colman reports generation of 
transgenic bovinee carrying a inamaary gland-specific transgene 
encoding human aipna-lactalbuain. The strategy used by Dr. 
colman for generating transgenic bovines is the same as described 
in the present application. That is, ova were obtained from 
slaughterhouse ovaries, matured and fertilized in vitro, 
mieroinjected with transgene, further cultured and introduced 
into recipient cows (see attached overheads from meeting) . 
Several males and one female transgenic calf incorporating an 
alpha-lactalbumin transgene were reported by Dr. Colman at the 
IBC meeting. The female transgenic calf was induced to lactate 
by the same hormonal treatment as described above, in this case, 
the animal was reported to respond well to the treatment and to 
produce milk. This milk was reported to contain human 
alpha-lactalbumin at about 2.4 g/L. 

7. in summary, the above examples show that 
independent lines of bovines incorporating teansgenes described 
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t* e present application « eparM3 w , 
Protein in their mil*. l*e^! JTT"** °* *~ *•» 

other foreign proteins £l f lfi0 ^ ^ 

Produce according to the teacnTngToT^ 

in -OH case, expression waT^e^J nf* I""""* "WW-**-. 

Protein-coding sequence and *— conpri^ a 

s^SUances. in each case » a «»^y-^and specific regulatory 
transgenic hovi„ e8 £ ^^J?^**™** ^ 

Present application. The BtJLZ^/T ** aCrih «* the 

c^ign, construction and inc^^^ *»" 
independent at the nature o^"^ " Q ° *~in. 8 i s 

I would expect that aany proteins Thus. 

thee, reaeons. I conclude that LIT ^ "** *°* 

transgenes as descried a^L^T^ 

been generated and used to nroe^T •PP"«ition could have 

Protein i„ their mill . ^2 Cerent kinds or 

application^ £ ^ ° £ the 

- cennon knoviedt r^at^ ^ 
application (Dec. 1989) . Priority date of the 

- «:~r Mdo 

information and belief are b„n„,~! talaraenta aade on 

8t.tea.nt, were Eaa . wl ^! !° *? ""*'" tm!tb ** «»t 

i-t-rison^, « 11 ,! Md " *" »»i»habl. by fine or 
thereon, application o^any^atent issuing 



Dated j 



(accujur.iKn 




Frank Pieper 
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